Initiation, elongation, and processivity of carboxyl-terminal mutants of T7 RNA polymerase.
Bacteriophage T7 RNA polymerase is a single-subunit enzyme which has a C-terminal amino acid sequence of Phe-Ala-Phe-Ala883 (FAFA883). Closely related hydrophobic sequences are present at the C termini of seven other single-subunit RNA polymerases, including the mitochondrial RNA polymerase. Mutations at any of the four C-terminal residues depress initiation rates of T7 RNA polymerase from 50 to 95%, accompanied by large increases in the K(m) values for the initiating nucleotide, GTP, as well as the K(m)'s for promoter DNA. The dramatic drops in initiation rates shown by the mutant enzymes remain after correcting for any alteration in saturation of the enzyme by the initiating nucleotide or the promoter DNA resulting from the changes in K(m). In contrast, the high processivity of the enzyme is not altered by mutations in the last four residues. However, the propensity for the enzyme to add an untemplated nucleotide at the 3'-ends of transcripts is abolished by the A880AFA883 mutation. The C-terminal FAFA sequence or foot appears to interact both with the initiating NTP and with the most downstream nucleotides of the promoter, possibly through hydrophobic interactions with the minor groove, in the region where free radical footprinting of the polymerase-promoter DNA complex suggests that the enzyme binds across the minor groove.